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PART 

(57) Abstract: 

PURPOSE: To provide an optical scanner with which the 
spot diameter of a laser beam on a surface to be 
scanned is not changed even when the environmental 
temperature is fluctuated. 

CONSTITUTION: This device is composed of a first 
image forming part G1 from a laser diode 2 to a polygon 
mirror 3 and a second image forming part G2 from the 
deflecting plane of the polygon mirror 3 to the surface of 
a photosensitive body 4 to be scanned. Concerning a 
sub-scanning direction, the first image forming part G1 is 
provided with a collimator lens 5, convex first cylindrical 
lens 6 and concave second cylindrical lens 7 and the 
second image forming part G2 is provided with a 
both-concave first scanning lens 9, convex and one side 
spherical first scanning lens 10 and convex surface fall 
correction lens 12. The second cylindrical lens 7 and the 
surface fall correction lens 12 are made of resin as 
materials and even when the refracting power of the 
surface fall correction lens 12 is fluctuated by the 
fluctuation of environmental temperature, the image 
forming state of an entire optical system is compensated 
by the fluctuation in the refracting power of the second 
cylindrical lens 7. 
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a . Nbi it ^ o flDI mi o f ^ In) ; ^ ill! tfrl" ^ 

s&fim 4 c ts^BUjesfi-fci^, l "C , ^2 > y 

> Ky */uu>X*/u^- 1 40 -^of'livvi 1 4 a /5\ 
^Rilvii^?irv^o 3B 2 •> y > Ky*/uu>Xdww^- 

1 4coiiiycoi j iB 1 4 boiHia 1 4 a [i:<\\^^m\ 1 

4 ciscli, ®2 •> y y Ky^^^>X7^l&R:fbiL"C 

as 2 •> y > k y ^7 & ^ > x 7 {iiSfi* w a ■> !^ mdim 
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ftltfti U-C^50"C*tB«H/^tt4< . l 4 c 

Sc+v/il-.A'jSitfcK^* i 5 S i e;cJ:o"C, KSnS l 4 

d SiWl:|fi'i£*ivCl '*£ 0 iiWrift 1 4 c OjIStiS 1 4 d > 

*i , 35 2 y y y k y * ^ u > x 7 o v y y ^»ki > ¥tf 

y y > *l»oiM*TSE*|fiJia * ft&fr-ti:* - i #"C- 
^o, SB 2 v-y > Ky */n^yX*/^- i 4 

omjib 1 4 bortssa. Si i -> y > K y *^uyx^ 

^- l 3 0fla*|a1-ffiS:ifi U 351 yy y KytfAU- 
K'j fl/uuyX*/^- l 3*4, f'JBM 4b©M!84:W 

[0043] ssi yy > Ky^.'n^>^^-i 3 

14 , 'f'hi I 3t»3JSSigi- 5 fc tf> © vV ft #1' 5 US R 13 «tt 
-?fo£ 0 35 1 vy > Ky l 314, S 

2 v y > k y jj fv i/ y /u 1 4 idfli a $ itftv 
y y y k y * ^ y x# ^ > - - 1 3 £t|i a s ft fcv v fR'l£> 

fflmiM'-lffifln 3 a irJIS 1 v\V> i'y^/UU>X6^ 

m 4 e tmm^ s 1 ->y > Ky^n^xeovy 

y ^ft&> 3tf*otW*;jS*|fi]^ e ft&fr-ti:5 - 1 &X-Z 

So 

[0044] as i yy > Ky*/n^>X6ijB2vy> 
is i *>y y Ky */n/>x6 k%2*s x ) > Ky ^/n^y 

X 7 ft , tii^iiO i/ y X* f -13, l 4 U W 
it* e fc£3$ilfcO<»2 ->y > K!J */uyyX©fi]*fn'j 

4tta, -rftfo ott-tiBiiflH > ■> y > /©»©#fi]& 2 

3. i 4coB;^S*3r3iSoffi!aJ- 
*« * ?IDI*5fttf#il S m Ltz'&Wfc Ll^>XX 
ay^t-fS, ->j\ ££l 814, Vift©*i.4fcft*» 

Jtr*3< 0 rco^tr l s^if^fro^L/yXya 

y>J> K!J A/n^>Xofi fciarfcft ft K^I-It-j l ir^f- 
[0045] h 7 14, SiliWlojt^SfiaoS i fta f 3B 2 

> y > k y a u > xo(ftwa^>o»iwft>T« l, 

iBiACfJBa y'J > K'J A/uu>XoKW,W»s4H 
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18 . 4f^ft ifif L^H^Hi^K 9 Wit fcTVC v ft i 
8' Ji 1 v!)> KL' *^U>X6ft»l!) WitfcSSl 

y > k y * ^ u y x^wu 1 3 h , 5j" 2 *> y >- k y 

A;uu>X7ftlft9#Stfca2-> , J > Ky ^;uu>Xffi 

watt 2 o > % §g 2 •> y y k y * ^ > x# 1 

ir m5 2 v*y > H M J ^/U-U>X7i4 x 3^<im^S-f-ffij'C*fc^ 
^iBAS ft J/jgco U > X-Cfc So ( ^ > Xf4^ y f- > ^f* 
H'TO 4ft, JBi > y > ^y */uuyX*^/- i 3 

[0 0 4 6] l 8* »R^ffiiB««:4+ ft tto.Lf- 

a'^, Bf|***ift]i^HibT»l«**ii:^5 s 
RifttoU-^ 18a' O3t(*lll|C0ajlSf4, ^^'ft^l'O^ 
ftai¥il5!cJBiS*ii-CV'5 e JS^? l 8'o±a:^4, 
35 2 > y > K y * /w 1/ > X^/u^- 14' 3\ ^ollUjjfil 
ftffiiHft«)^-/H 8 a'05pBBi-W£U-C-*l!15ii-C 

[0 0 4 7] 12 v- y > K y x*;uy- 1 4 ' 

{4, 3t***l^;-®0 ; SVi»l 4b'>, Jt(*i:i4fisa:* 
a-rfii*:Yrl*^f-KSn I 4 c ' JrA^ISrfce^ri ^, - 
©S 2 v y y K y * ^ y y x^./u^- i 4 ' J4, vi» l 

i 4 a'ftiiot-r, S^i s'li^ur^viL^enr^ 
5, v» 1 4 b f omwm^\i, % i ->y > Ky u 

>X^^M 3/^, *o| l l!8«lia5ftt6Ufc*:«i?3cRF 

5n-cv>^ 0 rcov^i4b'{4, fuyyyKy.-/;^ 
u>^;/^- 1 3 jc» »9 mi &*tfc» i v y > k y a 

30 ^ u y X 6 ©SUM*, BfS£oBI***l*lffiiaia § -cek 
sn%±3s^jg*snTv*a e ®i yyy Ky^^yy 

X^/U-y-i 3tt, JS2i/ , J>Ky*^U>X*;v/- 

i 4 , i^viK*Szi-fcffi^*i Q' iwct or, 35 2-yy 
> Ky ^/i-uyX>iwv^- i 4' ;c»fC»ftU4i» J: 

[0048] ® 2 > y y k y * ^ u > XRfttttf 2 0 14 
yyy v*j&Rft 4 fiJ jfio® 2 -y y y Ky x 
frsA,?-- 1 4' «¥KfK 1 4 c' }^i4jt*li*in]{-wai7c^ 
fco-c, -coMr;copN?^^7yyyWcoS2v'y y 
-10 K y >V;u yy X(ftt$aW2 oco.^s \t*ttoftU&\ft-£ 

Krjtsnrv^s, »2->j> Ky*/n^yx«ts-»W2 
0 f4, *co/h$ v ^fs^igs 2 y y y K y * ^ u > x*;i^ 

J!/ h*i| ;^!J8IH L "C 5 ix VnlifSC 2 0 a ^h^X, 7i2 
y y > K'JA^u/XToyy y /f*tt©|tKi'ft*i)ftff 
oti 'o. ?Tj2 ■> y y Ky #/H'>X7ii % , l-mi/?Ti2 0 
a Uyy >^l*tt> f-trfta^MTiift-'U* L":j»IJ>ft?/|ftJ 

50 IK/<*15\ 1 6' Si J; oTT 2 Q\cktLXmt 
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[0 0 4 9) M 7 OfttfSfcfcl , 5$ 1 &tKJff 2 •> y 

can* sn&tfs^i/y > Ky^/n->X6, 7£, 
*n*niB i v y > k y x*>i^~ 1 3 • > $ 
2 v y > k y * ^ u >x««p«tt 2 0 ich^i-5o s 

fc, »2v/y>Ky*^u>Xf8W»*r2 0}-J: 1 u>* 
* /u j^- i 4 ' co Jta'A icttfA LXte < 0 J>;!w, 55 1 & 

t>*$ 2 v y ^ k y * * ^ > x e , 7 0tt*«ydSH», 1" 

•X- l 3tru>XjJwi^--i 4'oviKl 4b'Sw£tt£ 

H/E+S i > J b-, S2 c/ y > K y a/n^XKftSMt 
2 0tl/>X*^/-l 4^*tLX*v ? Jl:tf>U r ^> 
X7'n>;^>to, ICQ UyXXn Sp18' 
J:0(ftBftfcU'~^ 18a* ^WJb^itT*/!^-- 1 4' 

[0050] d:Z, glKiliUS^SSIiLTfeRtSiTriJ:© 
MldSJEffcLfcK S2 y'J > Ky */uu>X7 
> ilajStfifiini: u^i2 o&ttirov Ifilflfciftifl-J- 

[005 l] H2ft % *3gW;iKa^ttM<ojt**oBI 
jfe£#|fij©fiir^ 0 2 Z 

J3V *r , !B l v- y > K y * ^ u > X 6 rojft jgEKfr 

h, ^2yyyK!)^/^->X7oM»f2, gi 
u > x 9 > IB 2 £4 u vx 1 0 0£rt<Dj&jSrai f 

fc, £ 1 v y > K y u >X 6 ©»«(±jfef: ss 2 •> y 
y K y * ^ u > X 7 cofliflli^BnroE**: d , JFi 2 > y 

ST-oBMs, SiHii*lil->>Xi 2 0»lM^blS 
*SEfldJ:<ottffc.ftif?oei»«: Lit*. 
[0 0 5 2] ifc, KToA«)«tH©iBa"C*tt, $2-> 
y > k y # & ^ > x 7 ^ jjnflfr MIIE u > x i 2 </)9Wy& 

[0 0 5 3] 1 . K*A-l4#*..# 

jb 2 v y > k y * ^ u > x 7 1 ifiiM n he u > x 1 2 
a : »:w.*t-j-^5S2 >-y > Ky *^u>X7tohnrryj3Efe 
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- AL' (I) 

A L : 35 2 y > K y a * u > X 7 ©JBtfr**ffc£jEIS 
A L' : iMiaar(IiTl^>Xl 2 OJm»r*5C ffc^&ia-r* 

10 [0 0 5 4] tfc, A UAO'A L' lia"FSr*tj8*"t? 
[0 0 5 5] 



20 



30 



40 



AL=AT 



= A T 



d S 
dT 

dS 



Br 

d f , 



df. d T 

fttfU 

[0 0 5 6] 
[R2] 



(2) 



= AT 




•(3) 



df, d T 

[0 0 5 7] 2 . A L 

A L 0.ft#W4«**HT!-!Eai-5 a » 2 v y ^ K y 
* /U U y X 7 © ft flH b M [m] DSffiflSottftAl * T*o 

[0 0 5 8] 
[S3] 



S (f f ) 



dS (f.) 

df, 



(f ,-d) - f , 
(f ,-d) +f . 

ti-d 



(f *-d) + f 



•(4) 



[0059] -jj, 55 2 •> y >■ k y > X7 oULt 

[0 0 6 0] 
I»4] 



(ID 



ftlB-T-8 - 2 9 2 3 8 8 



19 



20 



f a (r a , n) »— 

1 - n 

df, (r„ n) 8 f , 
d T 3r, 

[0 0 6 1] Sfc, 35 2 > U > Ky */n^>X7«±*(R 

iri ;c ^tm t fa it twa ■> y > k y * ^ ^ > x-e*> d , * 

[0 0 6 2] 
[15] 

r. (T) - r.+ r, • a • AT 
d n 

n (T) =n t +— «AT 
a T 

a : UBflff ft* 



8 r, 8 f « 
8T 8 n 



8 n 
8T 



•(5) 



fcftALTKTc5A(7)fc1»%. 
[0 0 6 6 ] 
[»7] 



U) 



A L = A T • {• 



f »-d 



(f,-d) + f. 



f , ' (a + 



d n 



1 - n dT 



) - /a," 



•(7) 



d n 



d T 

[0 0 6 3] zhho&t'o, iS(5)J±KTo±5ii:fi 

[0 0 6 4] 
[166] 

d n 



[0 0 6 7] 3. A L' Om\ 

A L' ©a(*W4»5C«rKTirEa5+6, nniiJftMiIl-> 

20 [0 0 6 8] 
[ft8] 



L (f «) = (1-/3.) • f . 
1-/3, 



•(8) 



d L 
d f . 



df. . , , 1 



d T 



■) 



•(6) 



[0069] mmimi^>^<\ 2omMmi 

[0 0 7 0] 
[ft9] 



[0 0 6 5] Lfc^oT, A UiS(2) i*(6) 30 

r * 

f . ( r 41 n) =- 



n- X 

d f 4 ( r 4> n) 8 f ♦ 
dT " 6 r. 



8 r« a f . 
8T + 8 n 



8 n 
3T 



[0071] ttz, mfflzim^yxi 2\tKmmc& 

BB*rfflftfc¥flr>y > Ky A/n^> ^coaffii 

[0 0 7 2] 
[ftl o] 

r, (T) = r.+ r» • o - AT 
d n 

n (T) = n e + A T 

dT 



[0 0 7 3] zhboRkV* a(8)l±KToj:5SwiE 

[0 0 7 4 ] 
40 [Si l ] 

d n 



— — = f * ■ (a +- 

d T i - n 



d T 



•) 



•(10) 



[ 0 0 7 5 ] Ltltf oT, A L ' \*&i'J>) :iA(8) > £( 1 
0 ) £ ft . A L "C » T O K ( 1 1 ) & ft 5 > 
[ 6 0 7 6 ] 
[ftl 2] 



A L 1 -AT • (1 • f . • (a + 



1 - n 
— (11) 



d n 
d T 



0 



(12) 
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[0 0 7 7 ] 4. iyEiEUSM!IR£ft 
H.hJ:9, $2->y > K^;/'^>X7 iiuiWiiMiEu 

*lttLT, 5S(l)5C*(7)ta(ll)«rftAL"C, WT<£ 

[0 0 7 8] 
[ftl 3] 

_ f *~ d . . Il.JLL 

1 Jt.-d) + t. f « 0.- i 10 

. (12) 

[0 0 7 9] 5 . Ill Bfi«l*IB*f+OllKE 

IS 2 v y > Ky *^u^7 i:nu(i , J?iMi(l : >>Xi 20 

;i*SH##fr*-*o Lfc*5oT, it(l2)C0^ft/f;tT' 
f*+#fc?£ffi»K&?T Hit U\, 
[0 0 8 0] «MI, *f>f4ir~Y2 ir^y 20 

©ftfl=©^-CjiBtfcff5 J:I9 fa f4«:«<+5wt*ST? 

«8 Sttfl0>tfJI*<Bft 





f X 


* . 


d 


f . 


£. 


3*(13)fl)« 




25.00 


-10,00 


16.25 


90.02 


-0.73 


1.64 


*K«2 


30.00 


-16.00 


16.40 


90.02 


-0.73 


1.72 




35. 00 


-25.00 


14.38 


90.02 


-0.73 


1.86 




40. 00 


-35.00 


12.00 


90.02 


-0.73 


1.87 


Kttff|5 


45. 00 


-45.00 


10.13 


90.02 


-0.73 


1.78 




50.00 


-60. 00 


5.00 


90.02 


-0.73 


1.80 



d=f l +t 1 -f l - f ,/ f 

f (f i. f,fl)*i(t*AH) =200, 

[0 0 8 6] -6fii, ^U3)*:S«ffiLTi» rr;j*fr+*«2^y>Ky*^i/>^7co«irr;jii^ 

* i>:: J; 9 , RKiUffioJittj-j; D iLoMWA^ttl- - K2 t y i^>XoOiail»d5uBSIzi 
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[0 0 81] *«Wo»m*^ftao«*«rfrofctt 
Jft, ^(l2);cu-if ^^--K2i:=iy /-*u>*5 

oiiiiB«fc©»«*a:tat«(i2)}iKT©*(i3);c 

t *jMBS U »c i o fco ^ z -est (13) 
tt, u -ifyV K 2 £ = y p< # u > X 5 G>£W» 
tt©Wtt©JM8SIHRfti L/CO- (T^;^^Ol) 
i V *£. i) '< — L f l * 5 fa CO -f 5 c 
[0 0 8 2] 
[Si 4] 

ls 1 <t t -d) +t / t. /J.-i 

(13) 

[0 0 8 3] a(13)iC7-pUfcTKitt«:«*5 4:, SKA 

[0 0 8 4] *8 1 ^ 6 5i*3:+S«-aottB 

[0 0 8 5] 
[«8] 



(13) 
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[0 0 8 7] 

©3feat**»Htt, (Hl^iB^ffifiliilRSSi-Wb-CSSv^ 

Bfti-S J: -3 S-ffcm-f SOT-, ftjfeSimi'r-coJSttttH 
[0 0 8 8] »ia*tt(0H/XHBicJ:!9, 

[0 0 8 9] Jn;fc, H*El&tf2E*<0*K#¥« 

Ell* ±*4#fi"CliH«yj & fit 5 BtJISSao u > xas 
ff-ffi L*v *<0t\ i:^«.*l?ij-v?J"i'jic)e Lfc&ftlMB&j*. 

[0 0 9 0] »5RJfi3Eitt©*«»*«B©^> 
XBtMWi, tBI*«*|nn?JiB!ff*^R45 

t\ »iE-«iK±o^*s' MSffcBtt«J:<»tf3ii, » 
u > XfRtftt* HI t * h *KJi£¥JSBoiittiftft«: IS] J: 5 

[0091] ?°y>^ 
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[» l ] *«W©*tt**KB©*¥»«r*1-ft»H 9 

m 2 ] taw^B^it^jiaoJHrr/j^ERfc^ffiA 

im 5 ] 

10 B«r/T?+t8a:B. 

[» 7 1 « 1 ao*!B 2 v y > k y u yxwtswr/r as 

G 1 : SB 1 tS*(BS 

G 2 : Sl2tS»S|i 

2 : U'— 9*^*- K 

3 : *!J=f>5 5- 
20 4 : SRjfcft 

7 : 552 vy > Ky^/n^-yx 
1 2 : ffiWiiHiE^yX 

1 3 :Sli/!;>Ka*^U>X*/U^- 

14. 14' :S2y!)>Ky^^U^XW- 

18. 1 8 ' : 2££ 

20 : 55 2 •> y > k y ^>x««fSbm 
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[H2] 
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